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PHASE I BOOK EXPLOITATION SOV/57h2 

Akademlya nauk SSSR, Leboratoriya sistem Peredachi informatsii, 

Predlemy peredachi informatsii., vyp, 8: Postroyeniye skhem releynogo 
deystviya (Problems of Information Transfer, v. 8: Designing of Relay 
Circuits) Moscow, Izd-vo AN SSSR, 1961. 131 p, Errata printed on the 
inside of back cover, 2,600 copies printed. 


Resp, Ed.: V.N, Roginskiy; Deputy Resp. Ed,: V. G. Solomonov; Tech, Ed,; 
L. V. Yepifanova, 


PURPOSE: This collection of articles is intended for scientific and technical 
personnel concerned with the transfer of information. 
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Problems of Information Transfer (Cont.) Sov/S741 
TABLE OF CONTENTS: n 
Foreword 3 


Lazarev, V. G., OQ. A. Oganov, and V. N. Roginskiy. Fundamentals 
“in De Designing a a Contactless Compiter for the Synthesis of Relay 
Switching Circuits 5 
The basic principles in designing individual contactless 
units of a special-purpose high-speed computer ised for 
the synthesis of relay switching circuits are presented. 
Submitted 12/26/1959. 


Arkhangel'skaya, A, A.,. V. G. Lazarev, and Ch'en Chin 
Concerning the Complexity of Realizing Boolean Functions by 
Switching Circuits 20 
In the graphic designing of (1,k)-terminal switching 
circuits the number of contacts in individual relay 
is evaluated, The complexity problem in the realiza- 
tion of Boolean functions by switching circuits is 
reviewed, The upper bound of the number of contacts 
for relays of a universal (1,k)-terminal network 
realizing all the set-ups of k Boolean functions of 
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Problems of Information Transfer (Cont.) SOV/5741 


of n variables is discussed; the upper and lower bounds 
of the number of contacts for the relays of a pseudo- 
universal (1,k)-terminal network which does not realize 
all the set-ups of k Boolean functions of n variables 
are obtained. Methods for determining the "capacity" 
of a computer for the synthesis of switching circuits 
are proposed on the basis of upper and lower bounds 

of the number of contacts in the relays of an (1,k)- 
terminal network. Submitted 5/17/1960. 


Ch'en Chin-liang. Concerning the Evaluation of Switching- 

Circuit Complexity 45 
Propositions presented in the preceding article are 
developed. The problem of evaluating the complexity 
of switching (1,k)-terminal networks when the graphic 
method is used in designing circuits, is examined. 
Formulas for calculating fractions of the set-ups 
(i.e., the ratio of the number of occurrences of 
specific functions to the total number of the 
occurrences of functions) of k Boolean functions of 
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n variables are derived for the case when they are 
realized by a given number of branches and contacts 
in a single cross section, as well as by a definite 
number of contacts in the circuit as a whole. In 
the second instance the fact that the occurrence of 
Boolean functions on the cross section is not of 
equal probability is taken into account. 

Submitted 4/16/1960. 


Roginskiy, V. N: Graphic Designing of Switching Circuits , 
With Bypass Paths 67 
General methods are presented for the transformation 
of set-up numbers for a graphic synthesis of multi- 
terminal switching networks, taking into account 
bypass paths which are formed in connection with the 
construction of direct deductions. A method is given 
for clarifying different variants arising from the 
nonsinglevaluedness of the set-ups during the con- 
struction of direct deductions. Submitted 2/17/1960. 
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Chten Chadn-liang. Concerning the Distributiou of Probabilities of 
Occurrence of Boolean Functions Th 

The article discusges the problem of variation in 

probability distribution of the occurrence of 

Bovlean functions passing from one cross section 

to another in the presence of direct deductions 

when the switching circuits are designed by the 

graphic or symbolic mthod. Formas are derived 

for calculating the probability of occurrence of 

Beclean functions in varies cross sections, 

provided the probability distribution of their 

appearance on zer® cross section is known. 

Submitted 3/12/1960. 


Sagelovich, Yu. L. The Measure of Ordering of a Boolean Function 88 
On the basis of the resuits of writing switching 
circuits in the form of Boolean functions, the 
value k is introduced as a minimm number of 
set-ups of variable values sufficient for identi- 
fying a Boolean function. 
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Methads of calculating this vaine which utilize the 
properties of various Classes of Boclean functisone, 
as well as metheds of evaluating it, are given. Tee 
method of designing the inertia group ef a Bovilean 
function ia completed,and a scheme 1a designed which 
permits a) carrying out group transformations of 
Boolean functizns; b) crastracting equivatent fan 
the sense of ntiseprosfaess) uniform codes. 
Submitted 6/26/1959. 


Lazarev, V. 2, and 0, A.Ogarcv. Graphe-Analytical Methed of the 
“synthesis oF Contactless Relay Circnits 109 
The wethed of plotting a biock-diagram with para- 
netric relatioships of a lsgical (1,k)-terminal 
network which realizes B-vlean functions aaing 
ingical gatee AND, OR, and NOT, is studied. 
Submitted 2/17/1960. 


Maystrova, T. L., and V. N. Roginskly. Relay Circuits With Parametric 
Relaticnships and Many-Vaiued Logic 121 
Gperating conditions of a relay in a circuit with 


parametric reiatiinships are examined, It is 
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demenstrated that the proposed apparatus of many-valued : 
logic may serve far describing the operation and equiva- 
lent transformations of such circuits, Submitted 2/5/1960 
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from constituents not belonging to the given fully disjunctive 
function and to invert it. It follows that in order to go cver tc 
pseudo-numbers the following procedure has to be used: The given 
assembly of numbers is first inverted and then all assembly numters 
are replaced by pseudo-numbers so that the sum of the number i; 


and of the pseudo~number rs be equal to iy + rie ee The metasd 


of contactless switching system design of type OR-AND is thus ana. 
logous to that of type AND-OR, in which all operators AND are sut- 
stituted by OR and vice versa. Numerical examples show that depend- 
ing on conditions either types AND-OR or OR~AND circuits may te 
simpler and for an optimum solution of the circuits both variant: 
are required. There are 3 figures and 6 Soviet-bloc references, 


fully disjunctive normal form it is necessary to set-up a function T 


SUBMITTED: August 5, 1960 
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j p295/D308 
AUTHORS: Lazarev, V-G., and Ogzanov, O-A- 


TITLE: An analytical method of the synthesis of contactless 
relay circuits by means of graphs 


Avtomatika i radioelektronika, 


PERIODICAL: Referativnyy zhurnal. 
no. 7, 1962, abstract 7-2-149 m (In collection: Probl. 
peredachi informatsii, no.-8, M., AN SSSR, 1961, ee 
109 - 420) 


PEXYT: A method is given for designing single-cycle relay systems 
consisting of contactless AND, OR and NOT functional plocks. The des 
sign process is carried out by proceeding from the circuit outouts,~ 
to wnich Zoolean functions with obdligatory and conditional terns . 
are attributed. The transfornation of such functions, when the AND, 
OR and NOT operators (blocks) are used, is shown. By writing the . 
conditions in normal disjunctive form, simplification (minimization 


of the notation is obtained, after which coinciding functions emen= 
i the unis 


ge. The outputs wita coinciding functions are unified, and 
fied function is attributed to them. It is convenient in certain » 
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cases to introduce’ the NOT operator if one of the function is found 
to coincide with another after inverting. At each of the points that - 
remain after carrying out the unifying procedure the output of an 

OR functional block (operator) is dravn, with a nunber of inputs 
equal to the number of terms in the function. One attributes to 

each input the corresponding new function, or several functions in 
the presence of multivaluedness determined by conditional terns. 
Unifying possibilities are again ascertained, ard the AND operator, 


and then the NOT operator, are introduced. The structure of a three 
-seven-terminal network which realizes 7 functicns of three variab- 
les is shown in the figure. Additional operations that sometimes 
enable the circuit to be simplified are cited, and the possibility 
of introducing the operators in a different order is indicated. 

16 references. [Abstracter's note: Complete translation. | 
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AEBS Lazarev, V.G., and Parkhomenko, P.P. (USSR) 


TITLE: Mechanization of analysis processes and of the struc- 
ture synthesis of switching circuits 


SOURCE: International Federation of Automatic Control. 1st 
Congress, Moscow, 1960. Statisticheskiye metody iss- 
ledovaniya. Teoriya struktur, modelirovaniye, termi- 
nologiya, obrazovaniye. Moscow, I2d-vo AN SSSR, 1961, 4 

: 357 - 367 

TEXT: The authors present certain results of research on the mecha- 

nization of the processes of analysis and of synthesis of switching 

circuits as obtained at the Institut avtomatiki i telemekhaniki AN 

SSSR - IAT (Institute of Automation and Telemechanics, AS USSR) and 

at the Laboratoriya sistem peredachi informatsii AN SSSR - LSPI 

(Laboratory of Information Transmitting Systems, AS USSR). The ma- 

chine for analysis of relay switching circuits was developed in 

1957 at IAT by P.P. Parkhomenko, under the leadership of Professor 

M.A. Gavrilov. The first model of the machine for the synthesis of 

Card 1/f,/ 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4 


SESE CSS RRR eee ag EE 


32588 


3/569/61/003/000/007/011 
Mechanization of analysis processes «--- D201/D305 


switching circuits, consisting of four relays with two output cir- 
cuits each, was developed in 1956 at the LSPI by a group consisting 
of V.G. Lazarev, A.A. Arkhangelskaya and S.S. Kraynov under the 
leadership of VN. Roginskiy. The second perfected model was deve- 
loped in 1957-1959 at LSPI by AA. Arkhangelskaya, O.F. Sergeyeva sf 
and §.S. Kraynov under the leadership of V.N. Roginskiy and V.G. 
Lazarev. The circuit analysis of a system consists in determining 
states of operating components, including their interdependence in 
time. In practice, this reduces to checking the circuit structure 
and determining the sequential operation of multi-contact circuits 
in time. Determination of sequential time operation of components 
of a multi-contact circuit may be made from the resujts of struc- 
tural analysis of its single-contact equivalent. The bloc diagram 
of the machine designed using this principle is shown in Fig. 2, 
where B - external disturbance unit, determining the initial state 
of input components and changes of states of reacting components 
occurring in the steady-states of the circuit; 3-delay unit, used 
for simulating delays in operation and release of the circuit com- 
ponents; O - feedback unit for transmitting from the output +o the 
input the intermediate component state combinations.< 
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Sis are displayed on a light gria, 
PKH (RKN), The g esi 


cond model of the machi 


The machine h 


as 204 relays type 
© variant i 


S about 1 mn. The se- 


each relay and + 


: 4 contacts. There is a Safety 
device included, protecting the machi 
take. The Second machine h 
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AUTHORS 3° Lazarev, V»G., and Piyl', Ye.I. (Moscow) 


TITLE: . A method of synthesizing switching circuits 


PERIODICAL: Avtomatika i telemekhanika, v. 22, no. 9, 1961, 
1194 ~ 1201 

5 1 
TEXT: In the present article, the elements of feedback (30C-E0S) 
are considered which produce at the output voltage signals. Condi- 
tions when they have to be used: are analyzed and their minimum 
number evaluated for a given set of conditions, and finally a me- 
thod of synthesizing switching circuits is proposed for the case 
when feedback elements are used which react to the signais result- 
ing from any transition of the combination of input into any of 
the output (30C~5 - EOS-B) feedback elements of B type. In this 
case the feedback elements can be switched-rin independently of : 
their previous state by signals resulting from a transposition of. 
signals not met before. Let the switching be given by Fig. ‘Ta with 
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the following notation: X, - input signals; Zi 7 output signals; 


-~ —- signal present at main input; ~ - signal present at the sub- 
sidiary input x at the output. Since the output signals result 
from transitions of.certain input conditions into other signals, a 
definition of these transitions is needed. They are described by 
voltagepulse formulae introduced by A.D. Talantsev (Ref. 6: Ob 
analize i sinteze nekotorykh elektricheskikh skhem pri pomoshchi 
spetsiyal'nykh logicheskikh operatorov (Analysis and Synthesis of 
Certain Electric Circuits by Special Logic Operators), Avtomatike 
i telemekhanika, v. XX,.No. 7, 1959) which include ‘and' ‘or! 
‘nor' and d transformation circuits. Transitions exist from the 
‘on’ state of input signal into ‘zero! and vice versa: d x(t) =1 
- transition from 'one' to 'zero' state, dx(t) = 1 - from zero to 
one when dx(t) = 0 and dx(t) = 0 - no transition exists. The sig- 
nals from main outputs have a voltage character anu are described 
by Bi head” 0 oitate | ghee tne Sse, oe, eld ~ 

2y = Fy Ly Ty Ty Xy \/ Ly Ly Fz Xz 2's MV 21 29% Zs \f 2, 29 Ly fea, Vit rm Ly ty Ls, ie 


Ziq = Ly Ug Ly Tq Dg \f Ly La 2y 2 LaF. Ly %y Fst. 
4 1 205 Tq Ly \J Ly Lq2y Ly Ly \f Ly Ly Fy %4 Xs \f Fy Xy Ty Ty Ts. 
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(parameter ¢ being omitted). Te Signals for Switching the EOS-R 
circuits may be described by boolean functions if function F ig 
found such thai y = dF, i.e. if a voltage function FP exists, whose 
differentiating produces the required pulse signal. The Sircuit be- 
comes that shown in Fig. 3 in which all Signals, but Ys are voltage 
Signals. The process of determining function Fis called the inte- 
&rating of a voltage pulse from y (Ref. 6: Op. cit..). Function B 
can be obtained directly from Operating conditions of the circuit. 
Function F, 28 given by 


F = X,X,K,X. 8 Sf KLE x. . 
3 £: XoXgX, 5 Vv Ky Xp Xz X4Xq 
Tts values may thus bé produced in the same form as Main satpur 

Signals 2 and the SWltching cirsur¢ may bs designed by the known 

methods around ‘and’ 'Or® and ‘nor’ elements. Tha design procedure A 
in using EOS.5 eieménts is thus as follows; i} Additionai inputs 

are connested, required for Pealizing the Biven conditions of Ope~ 
Fation: 2) By weighing input Signals the absolutely meressary and 
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.| conditional number selections of output signals 2 are obtained; 


3} This determines the absolutely necessary numbers for function 
F. In general two forms of function F may be obtained; 4) Thera- 
fore each form of F both F and z functions are Simplified using 
the conditional numbers, and the circuit igs bulit using ‘and" ‘or’ 
or “nor” elements, It ig stated in conclusion that the cireuix as 
shown in Fig. 3 is not always possible to realizeg since for some 
voltage-pulse forms, not one but many F functions can be found, 
whose differential is y. There are 7 figures, and 15 references: 
13 Soviet-bloc and 2 non-Soviet-bloc. The references to the Eng- 
lish-language publications read as follows: VW. Keister, AE. 
Ritchie, S:W. Waschburn, The design of switching sircuits, N.Y. 
ae Van Nostrand, 1951; D.A. Huffman, The synthesis of sequential 

be Switching circuits. Journal of the Franklin Inst., v. 257, no. 5% 
| 4, 1954. 


SUBMITTED: February 14, 1961 
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AUTHORS: Lazarev, V. G., and Piyl', Ye. I. 
TITLE: Integrating of potential-pulse shapes 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, now 3, 1961, 556 - 559 


TEXT: A description is offered of algebraic methods of integrating 
potential-pulse shapes, which permit the circuit diagram of the electronic 
devices concerned to be simplified appreciably. The potential-pulse 
shapes can be represented as disjunction g of conjunctions of the form 

Py Pi Pi 


. ; g 
= 1 2 ne- 1 n a 
Bo aN x, 72 ice x, dx r= V, 8, (1). 


’ 
*4 n- 1 i, a 
Py ‘aaa > Sa n 
Here, p, = 0, 13 x = x,p,V XP, i g<n2. These conjunctions are 
designated as unconditional if Y = 1 is satisfied. If Y 20 they are 
called forbidden conjunctions. Such for which Y is undefined are 
designated as conditional conjunctions. Taking account of the latter 
enables one to simplify the electronics in a number of cases. The 
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ction, can 


cribed here proves the most ef 
itional conjunctions &P 


is said to be integrable if 
F(x,) oie) such that dF = ¥ (2). 
pe defined by & great number of constituents, py which 
They are oalled unconditional constituents. 
a forbidden constituents, and suc 
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Such as assign 
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Conjunction 
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1 Py 
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esignated as & pair of constituents and denoted by 


not defined are 
Py 
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Both constituents are a 
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shape defines a pair of constituents for the function F. The potential- 


pulse shape is defined as a system of constituent pairs, which is denoted 
by [¥) = [As coe Ay » The totality of forbidden conjunctions defines 
1 


| Pots of sets of constituents, a er May be represented in the form 
Y| = |B » ecco, B, |. The system {YJ = YA, 5 eoey Ay ys B, 5 osey B 

| 3, i, { iy in Jy Jn 
is defined as a general system of pairs and sets. If, in this general 
system, one of the unconditional constituents does not appear among the 
forbidden ones, this system is said to be coordinate. Otherwise, this 
general system oan be divided into coordinate subsystems, and the general 
system will be partially coordinate. To each of these subsystems there 


corresponds a function Fi, A potential-pulse shape (1) is designated as 


mn A 
being partially integrable if NaF =Y¥(3). If no function F can be 


found to satisfy (2) or (3), this potential-pulse shape will be not 
integrable. The following theorems are formulated: Theorem 1: A 
a as shape is integrable if a coordinate general system of 
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pairs and sets of constituents corresponds to it. Theorem 2: A 
potential-pulse shape is partially integrable if a partially coordinate 
general system of pairs and sets of constituents corresponds to it. 
Theorem-3: A potential-pulse shape is not integrable if an absolutely 
noncoordinate general system of pairs and sets of constituents corres- 
ponds to it. Two examples are finally discussed. It is assumed in them 
that, if no forbidden conjunctions appear, all the others are conditional 
conjunctions, with the exception of those defining the potential-pulse 
shape. ‘In this case there is no system of sets of constituents, and the 
general system of pairs and sets will agree with the system of pairs of 
: constituents. A.D. Talantsev is mentioned. M. L. Tsetlin is thanked 
ur for interest displayed and advice given. There are 3 Soviet-bloc 

: references. . caer : 


PRESENTED: February 23, 1961, by B. Ne Petrov, Academician 


SUBMITTED: February 22, 1961 
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TITLE: Reduction of the number of states of one class of finite 
automatons 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 5, 1962, 1064-1066 


TEXT; Automatons described by 
x(p + 1) = yfalu(p - 1) = ylafe(p~ 1)5 xp - 1h 5 
(Pp) = Pfe(p)s «(py 


are investigated. y(p) is the inner state of the automaton, \(p) is the 
cutput state, e(p) is the input state, p is the time interval corresponding 
to the period T of an automaton cycle, dis a transition operator 
describing the variation in state of the automaton, d{j:(p-1)| denotes the 
variation in state of the automaton during its transition from cycle... 
p-1 to cycle p. The description of the operation of an asynchronous 
automaton by means of a transition matrix is studied (D. D. Aufenkamp, 
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#. £- Hohn, Trans. IRs, Prof. Group on EC, 6, no. 4 (1957))- The variable 
ined by the input state. The period of transition a: 


quantity T is determi 

from one state to another is assumed to be smaller than T. The transi- 
tion matrix is reduced by D. D- Aufenkamp's method (Trans. IRE, Prof. Group on 
EC, J, no. 4 (1958)). The new matrix describes an automaton which is 
equivalent to the original one, but has a minimum numoer of inner states. 
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| TITLE: Development of control system for the information transmis- 


: gion and distribution networks 


' §OURCE: AN SSSR. Institut problem peredachi informatsii. Problemy* 
peredachi informatsii, no- 15, 1963. Sistemy* raspredeleniya in- 


formatsii. Opoznaniye obrazov, 5-12 
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TOPIC TAGS: information transmission, information distribution, 
communication network, transmission control system, distribution con- 
‘ trol system, connection contzvol, telephony, call handling control, 

* gonnection optimal control, computer controlled call, connection 
control programming. automatic control system, control algorithm, 


programmed information transmission 


‘ ABSTRACT: In order to ensure optimal service to the subscribers of 
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| an information transmission and distribution network (such as a : 
telephone system, a system serviced by a computer, and others) under 
varying load conditions, several types of system control units are 
proposed, which analyze the existing situation (for example, by 

‘ Means of a special-purpose digital computer) and select the optimal 

' system interconnections to cope with the situation. Two basic con-_ 

‘ trol units are considered, with decentralized and centralized func~ 

; tional interconnections. It is shown| that with a centralized multi- 

i program control system it is possible to organize the control of a 

: network for the transmission and distribution of information in a 

' €lexible manner in such a way that the communication channels, the 

; switching equipment, and the control units themselves are used where : 

‘ necessary, and this optimizes the degree of utilization of the 

{| system equipment. Orig. art. has: 6 figures. i 


1 


| ASSOCIATION: gnstitut problem peredachi informatsii AN SSSR (Insti- | 
, tute of Information Transmission Problems AN SSSR) ; 
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; TITLE: Methods for construction of a programmed control block in 
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' SOURCE: AN SSSR. Institut problem peredachi informatsii. Problemy* 
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control block, which determines the sequence with which functional 
blocks of an information distribution system are to operate in order | 
| to service the incoming calls in accordance with a specified al- : 
' gorithm, The program control block issues control signals which 


| initiate operation of the functional block. At the end of the opera-' 

‘ tion, the functional block generates a signal fed back to the program. 

| control unit, following which the latter can issue the next control . ~ 
signal. The Lyapunov algorithm logic circuit (Problemy kibernetiki, | 


{ 
No. 1, Fizmatgiz, 1958) is used to describe the sequence of the pro- 
| gram control block signals. The case of realization of a single al- | 


whose sequence depends on various 
Realization of the program con- | 
£ both Mealy and Moore automata is discussed. 


| parameters is considered in detail. 
; trol block by means o 


- | It is shown that synchronous an 
programmed control block are approx 

‘the number of elements necessary to synthesize the system. 

‘| chronous operating mode has the advantage that it permits more ef- 


d asynchronous operating modes of the —_ 
imately equivalent with respect. to: 
The asyn- 
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gorithm and of several algorithms 
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AUTHOR: Zenchenko, V. Pe Lazarev, V. G.; Piyl', Ye. I. 


TITLE: SynthesIs of pneumatic. systems with track control using transition 
operations ms 


; SOURCE: Vsesoyuznoye soveshchaniye po pnevmo~gidravlicheskoy avtomatike. 5th, 
'}: Leningrad, 1962. Pnevmo-.1 gidroavtomatika (Pneumatic and hydraulic control); 
materlaly* soveshchantya, Moscow, Izd-vo Nauka, 1964, 59-66 - 


TOPIC TAGS: automation, automatic control system, pneumatic control system, 
track control, transition operation, cyclogram, control system destgn’ 


ABSTRACT; In an earller"paper by the first author (V. P. Zenchenko. Strukturny*y 
metod postroyeniya pnevmaticheskikh sistem s putevy*m kontrolem. Stanki i instru- ; 
ment, 1962, No. 4), a method was proposed for the synthesis of crematic systens 
. with track control based on devices which realized the operations AND, OR, HOT, 
i; and MEMORY, and which allowed one to obtain dynamically stable systems. in the 
present paper, the authors start, with a discussion of the transition operations. 
-t The cyclograms of a machine for crimping covers and of a loading device are Il- 
'y Justrated by way of example. They then show How to eliminate the coincidence 
~e*. the stages and how to simplify the pulse-potential forms. Using the method 
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proposed In thls paper, systems can be designad which contakn considerably fewer 
components as compared with those designed by: the method of ‘the earller paper. 
Also, the systems which are designed by the present method are efficient for the 
determination of dynamic conditions whose varfation can require occasional} de- 
bugging. Orlg. art. has: 5 figures.and numerous formulas. > 4 
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| AUTHOR: Lazatew; Ve Ge. Bre) 


Sy TITLE: A machine for the synthesis of relay switching circuits co. 


_ | SOURCE: EIKA, entektlopediya izmereniy, kontrolya £ avtomatizate4t (Encyclopedia 
‘| o£ measurement, contro} and automation), no. 3, Moscow, Izd-vo Energiya, 1964, 63< 


: 66 ri 
: TOPIC TAGS: relay circult, relay switching circuit, circuit design, relay system 
: synthase, Switching circuit synthesis 


-! ABSTRACT: Because of ‘the: multinitetiy of possible solutions in the synthesis of 
| switching circuits it 1s very difficult to obtain an optimum configuration, i.e. 
| one that ‘has a ‘minimum number of relays and switches. A machine approach to this 
' problem is therefore desirable. The Institut problem peredachi informatsii AN 
SSR-€ netitute.of tnformatton-trgnamz.<ton_problens)- -£irst-developed sucha ma--- 
ichine ‘could: synthesize switching circuits with ‘one “in : 
4 put and: ie outputs -and. ‘display. any of the n} varieties of the circuit (n = number of ~~ 
_, relays) for 2&2" conditions on a visual display in schematic form. The Institut 
' avtomatiki 1. telemekhantk#. Gastitute of automation and remote control} constructed 
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-) this. type’ ‘of: machine ‘for: k ms 2 de! 1958. Its principle of operation was based on 
the graphical method of synthesie of awitching circuits, described by V. N. Ragia- 
| skiy (Probl. peredachi informatsii, 1 , 1959, pp. 5-40). For k = 2 and n = 4 the 
' machine contained 204 relays and eequired 1 minute to synthesize one version of 

the circuit. in 1957-1959, the Institute developed an improved version of this 

_machine. The new model allowed an automatic verification of the circuit realiza- 

' bility and minimum number of relays required to obtain a realizable circuit from 

' nonrealizable conditions, ‘The processing algorithm for this machine was given by 

| Vv. G. Lazarey (Sb. nauchn. rabot po provodn. svyazi, 5, 1956, pp. 93-103}. The 

' display could not. accommodate all of the 222" conditions and onty simpler versions 

: could be synthesized. This caused the display dimensions to vary Linearly with n 

instead of exponentially, as in the first madel. In 1960, the Institute designed a 

- completely electronic version of this machine, The new desiga permitted the syn- 

thesis of all 24°(n = 4) versions of the circuit in just 1 second. The block dia- 

- grams and the description of aperation of all of these machines are given in the 

’ articie. Orige art. has: 6 figures. 


| ASSOCIATION: © Institue problem ‘peredachi informateti AN aaah Moscow (information 
wd transmission problems AestiEeese: AN S5SR) 
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biblio, 6100 copies printed. Responsible editor: Yeo Ve Markhays Editors 

‘Ee Ha Volkovas. Technical editor: Es A. Trishinas Proofreader: Fe ke Shtrenberg | 


1283 TAGS: discrete. action electronic circuit, algebra of logic, potential 
- cirenit, potential pulse circuit, diode circuit, transistor circuit, garealy 
theory, ‘telephony, pee Tpokentset functdon, Boolean dunction 


PURPOSE. ND COVERAGES: ‘This book is sntended for- students end eepirantes in come 
munications institates and for engineers working in the field of electronic 
| discrete~nation devices, Sane matheds of synthesizing the structures of electrone| 
fc discretewaction devices are described. In this, certein concepts are given | 
fron the elgebra of logic thet ere applied in the methods analysed, aa well ag | 

‘ wethede of synthesizing povential and potentisl-pulee circuits end methods of . ; 
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“the electrical design of operatere thet carry out the basic operations of the ale | 
gebra of logic. (nly the minimum information necessary to designers for construce 
-ting circuits by the methods of circuit theory are presented, beginning with the 

presentation of comlitions and ending with the construction of the functional cire . 
cuit end ite electrical design. The electsicel designing is performed only for 
dicde and transistor circaite, This textbook is written on the assumption thet 

the reader fs acquainted with the fundamentals of circuit theory from a course in 
telephony, The suthors express their gratitude to Professor Ye. V. Merkhey and 

also to Candidates of Technicel Sciences Z. S. Kokhanov and Ge G. Savvine 
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UAUTHOR: Lazarev,. V.-G. (Mascow) 
ae SETI 


method is. geguented for transforming and simplifying micre- . ~~ & 
gital. computers, dial telephone systems, etc.) in which the i 
:scribed by logical. diagrams: of algorithms (LDA); external 
{the microprograms are represented by LDA operators, and 
internal micro-operations, by logical conditions {LC} of LDA. Thus, the rules of © 
transformation and simplificaticn of LDA become applicable to micropragrams: 
“ithe LDA's can be simplified by reducing the number of entrances of LC. If, hew~ 
ever, an LDA has a number of entrances of the same operator, they are 
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considaved 2 as different opstaters’- te the author's LDA minimization methad, the _ 
matrix ‘diagram of algorithin corresponding toa. apecified: LDA. is interpreted ag a 
‘matrix of states’ of an automaton which realizes this LDA. _A noarigorous 
ey lequivalence between ‘autamata ig tolerated which permits combining various - 
--loperators (and LC's) into one complex operator (and LC); thus, various micro- 
, loperations, which can be performed simultaneously are combined into one micro- — 
:command, ca art. has: !2 formulas and 2 tables. 
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AUTHOR: Lazarev, V. G. (Moscow) Ce 
ORG: None | : . ee 
_TITLE: A method for minimizing the logic circuit of an algorithm 

_ SOURCE: Avtomatika { telemekhanika, v. 26, no. 10, 1965, 1838-1844 


Soy SY ty 
TOPIC TAGS: logic circuit, algorithm, minimization, finite automaton, switching theory 
_ABSTRACT;: The author examines one of the possible interpretations of an algorithmic logic 
‘circuit in terms of a finite automaton in order to use methods for minimizing the number of 
‘states in the automaton to reduce the number of its elements to a minimum (both logical con- 
"ditions and operators). It is shown that a minimized partial automaton may be constructed 
which simulates an algorithm for a logic element. It is proved that the number of internal 
states in this class of automatons is a minimum. A method is proposed for ‘minimizing an 
algorithmic logic circuit based on reducing the number of entries of logic conditions when 
there are no iterative operators. This method may be extended to circuits containing . 
identical operatora where the number of entries of operators into the circuit is algo 
minimized. Orig. art. has: 3 figures, 3 tables. 
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| TITLE: The synthesis of microprogrammed automatons 


i 

| 

| 

{ 

SOURCE: Problemy peredachi informatsli, v. 1, no. 2, 1965, 63-78 

| TOPIC TAGS: automaton, algorithmic language, computer programming 

! ABSTRACT: The coucept of the 2nd-order microprogram automaton (MA) is defined anda | 

| olass of such automatons is determined, which includes such various forms of aulonomous 1'* 

: automatons as a central (programmed) control unit for a wide variety of control apparatus for 
information distribution systems, digital computer microprogram control units, etc. An 

{| autonomous MA (i.e. , an automaton which can have only one input state R) is analyzed, with its; 

| working conditions described through the use of allogieal algorithmic language, previously pro- 

| posed as a programming tool. The nature and scope of the algorithmic language are defined, 

‘ and it is shown how an algorithm for the abstract synthesis of an autonomous MA may be for- 

; mulated on the basis of this language. Stale transition tables are analyzed for various versions 

, of logical algovithm languages in order to illugtrate the simplification of the language {(i.c., the 
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realization of an automaton with the least number of internal stales) which is a necessary prior: 
condition to the transition to a standard language defining the automaton. A matrix method, 
based on the compression of the automaton state matrix, is proposed, whereby it is possible 

to combine identical operators present in the different algorithmic Icnguages. It is shown, on, 
the one hand, that the employment of logical algorithm arrangements as the language used to 
‘define that specific class of automatons, referred to as microprogrammed automatons, pro- 
vides a convenient and compact method of writing down the working conditions of these nulo- 
matons, whereas the existence of formal techniques for the conversion and minimization of 
; the arrangements permits the achievement of optimal solutions as carly as in the first stage of: 
| automaton synthesis (the abstract synthesis stage). On the other hand, the interpretation of the. 
+ logical algorithm arrangements as a [inite automaton makes possible, in some cases, the 
: effective use of automaton theory methods when converting the arrangements themselves, par- | 
ticularly when minimizing the microprograms. In conclusion, the author expresses his | 
gratitude to O. P. Kuznetsov for advice and assistance. Orig. art. has: 5 formulas, 5 tables, | 

and 8 figures. 
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REF SOURCE: Sb. Vychisl. sistemy. Vyp. 18. Novosibirsk, 1965, 119-137 4 


TITLE: On the problem of economy of a computer operating memory IDe 
SOURCE: Ref. zh. Matematika, Abs. 3V371 
TOPIC TAGS: computer memory, computer programming, computer storage device 


TRANSLATION: An application for computer storage of programs and constants used for 
the automatic control of a constant memory makes it possible to decrease the volume of 
the operating memory. The problem is solved without introducing changes in the program 
to find an image of the set of program variables in its field of operation such that 
the number of operating cells is a minimum. To construct this image, a space-time dia- 
gram is made up of traces of variables and their projections, making it possible to 
combine the addresses of different variables. Theorems are proved on the minimum nun- 
ber of addresses of variables in the program. A block diagram for the program of mini- 
mizing the number of memory cells is given. Offered as an example is a program for the 
computation of square roots requiring five operating cells. A programmer of average 
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skill used 8 cells. The method set forth here is applicable to ready-made programs, 
in systems of automatic programming, and in the design of specialized computers. 6 
figures, 10 references. Yu. M. ; 
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tanovki Belovskogo tsinkovogo 
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da (for Afonin). 
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1, Nachal'nik elektrotermicheskoy us 
gavoda (for Tarasov). 2+ Starshiy mas 
opytnoy ustanovki Belovskogo tsinkovogo zavo' 
3, Gosudarstvennyy nauchno-issledovatel'skiy 


metallov (for Syrovegina). 
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Moscow. Vsesoyuznyy nauchno-issledovatel'skiy institut zvukozapisi 


Trudy...Vyp. 2. (Transactions of the All-Union Sound-recording 
Scientific Institute) Nr 2. Moscow, 1957. 164 p. Errata slip 
inserted. 1,000 copies printed. 


Editorial Board: L.P. Apollonova, V.S. Vaymboym, D.P. Vasilevskiy, 
A.A. Vroblevskiy, S.A. Gribkova, L.G. Grigorash, B.Ya. Kaznachey, 
V.I. Parkhomenko, L.A. Pusset, Ye.l. Regirer, M-A. Rozenblat; 
Tech. Ed.: S.A. Gribkova. 


PURPOSE: This collection of articles may be useful to scientists, 


engineers, specialists,and technicians dealing with sound-recording 
techniques. 


COVERAGE: The articles are the results of research carried out at 
VNAIZ in 1954-1955. Most of the articles deal with magnetic 
recording, both for the recording of sound as well as for fixing 
various physical processes on tape, wire, disc, or drum. References 
appear separately after each article. 
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Transactions of the All-Union (Cont.) S0V/1930 
TABLE OF CONTENTS: 
Foreword 


Eliasberg, I.I. The Present State and Possibilities of 

Improving Coated Magnetic Tapes 
The author surveys the present state of modern magnetic tapes 
with regard to their characteristics and requirements and 
discusses the possibilities of their improvement. Special 
attention is devoted to a description of os powders. 
There are 21 references: 5 Soviet, 10 English, French, and 
2 German. 


Vaymboym, V.S. Ways of Increasing the Dynamic Range of a 

Sound-Reproduction Amplifier (Playback) for a High-fidelity 

Magnetic Tape Recorder 23 
The author discusses the basic methods of increasing the 
dynamic range of playback amplifiers and explains diagrams, 
basic characteristics and results of investigation of an 
amplifier designed by’himself. There are no references. 


Card 2/7 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4 


=U RESET ES ER TES Bik UP AY BE ee SE SR 


VER 
8, 


Transactions of the All-Union (Cont .) S$ov/1930 


Parkhomenko, V.I. Magnetic Playback Head ho 
The author explains the theory of magnetic modulations in 
a playback head pased on the principle of frequency 
doubling. He illustrates the article by a description of 
equipment developed by VNAIZ for reproduction of code pulses 
at a lower speed of the tape mechanism. There are no 
references. 


Pusset, L.A. Investigation of the Reproduction Process of 
Magnetic Sound Recording 
The article describes a theoretical investigation of the 
reproduction process of sound recorded on any magnetic 
carrier. There are 2 references: 1 German,and 1 English. 


56 


_Lazarev, V.I. Some Characteristics of Contactless Magnetic 
Recording of Sinusoidal Voltages 71 
The author reports the results of his experimental inves- 
tigation of contactless magnetic recording on a drum. He 
also explains the method he used to reduce the parasitic 
amplitude modulation of recorded pulses caused by the eccen- 
tricity of the drum side-wall. A description is given of the 
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MIZ-28 magnetic sound recorder. There are 2 references: 
1 Soviet, and 1 English. 


Kotlyarevskaya, L.G. Magnetic Discs 79 
‘In connection with the NDD-54 dictaphone developed by VNAIZ, 
research and development work was carried out at the Insti- 
tute on magnetic discs. The author discusses in detail the 
production of magnetic dises. She thanks Candidate of 
Technical Sciences P.M. Kozlov and Senior Scientific Worker 
N.A. Trifonova for their assistance. There are 14 references: 

8 English, 3 German, 1 Polish, 1 Indianyand 1 Soviet. 


Smirnov, V.S. The NDD-54 Disc-type Dictaphone 87 
The article briefly describes the NDD-54 dictaphone (VNAIZ), 
used for sound recording on magnetic discs. The author 
lists the basic technical characteristics of this equipment. 
There are no references. 


Smirnov, V.S. A Contact Copying Machine for Mass-copy MKTM-1 

Magnetic Tape Recorders 90 
This magnetic tape-copying machine was developed by VNAIZ, 
and after a long period of production it was redesigned and 
modernized to secure a mass production of high-quality 
magnetic tape copies. There are no references. 
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Gol'dberg, G.A., and S.V. Shul'gin. Magnetic Reverberation 
Chamber 93 
The authors explain the basic methods of obtaining the 
reverberation effect by magnetic tape recording. They 
list the main characteristics of the reverberator designed 
and developed by VNAIZ,which is now successfully being 
employed in many organizations. At present the Institute 
is developing a new model of a remote controlled magnetic 
reverberator for lot production. There are 28 references: 
12 English, 8 Soviet, 5 German, 2 French,and 1 Hungarian. 


Langen, A.M., and M.A. Onatsevich.. Investigation of External 

Electromagnetic Stray Fields Caused by Electric Motors in 

Sound Recording Equipment 
The authors discuss special problems of design, selection, 
and application of electric motors of various types for 
sound recording equipment. They investigate the methods 
used for eliminating the effects of a-c electromagnetic 
stray fields. Materials concerning the effects of d-c 
electromagnetic stray fields will be published later. There 
are 4 Soviet references. 
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Langen, A.M. On the Problem of Selecting the Type and Para- 
meters of the Drive Motor for a Three-motor Broadcast Tape 
Recorder 131 

The author lists and discusses the requirements of the 

drive motor. His article is a continuation of the 

previous article. There are no references. 


Langen, A.M. Two-speed Synchronous Drive Motor for a Broad- 

cast Tape Recorcer 143 
The author provides technical specifications and recommenda -~ 
tions on the selection of a two-speed motor. There are no 


references. 


Rezvyakova, Z.N. On the Audibility of Distortions of a 

Short Tone 149 
The author reports on the results of investigation of the 
audibility of nonlinear distortions caused chiefly by 
overmodulation in recording. She also discusses the effect 
of distortion level and its duration on audibility. There 
are 5 references: 2 Soviet, 2 German, and 1 English. 
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Simonov, I.D., and S.G. Korsunskiy. Call Signal Apparatus 157 
The authors explain the operating principle and basic 
characteristics of a tuning-fork call-signal apparatus 
designed and developed by VNAIZ. They refer to a mechanical 
call-signal apparatus designed by V.T. Mal'tsev and discuss 
the advantages of the new apparatus, which is basically an 
automatic musical instrument. There are 6 references: 

3 Soviet, 2 English,and 1 German. 


AVAILABLE: Library of Congress 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


"APPROVED FOR RELEASE: ports) 2004 CIA-RDP86-00513R000928920007-4 


aoe saenlise Spidg tere naren its Pao See caer ats REET SS eo : SY ee Fo a i VR Sy ‘ SCKSSTE 


TAZAREV, V. I. 
tee “Teiaea fox for evaluating changes in the time scale in the playback 


of magnetic recordings. Trudy VNAIZ no.7:4-17 160. (MIRA 14:4) 
(Magnetic recorders and recording) 


aod 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4 


ee ras ne AOE S, HSTIGE SNE ora romney 


: e speed of the tape of 
Trudy VNAIZ no.9:3-21 
(MIRA 15:9) 


Automatic system lor controlling the averag 
a television video tape recording system. 


t61, 
(Video tape recorders and recording ) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


00513R000928920007-4 


“ERTS ART Prt ESCA Tema Tent 


Ltivation practices for the 
Investigating efficient waste land cu : 
Ob Braces of Novosibirsk Province. Trudy Biole inst. Zape-Sib. 


MIRA 13:10) 
. AN SSSR no. 32117-125 '57« ( 
oe (Novosibirsk Province--Tillage) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928920007-4" 


13R000928920007-4 


PRS EDS ES ey ane or Pee BH Kary ene SHAMS now sere oT 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-005 


MONAKHOV, N.I., inzh., glavnyy red.; TURIANSKIY, H.A., inzh., Zale 
glavnogo red.; BAZAREY, V.I.e, inzh.» reds; SHABSYUK, 5.7., 
red,; KHAVIN, B.H., red,izd-va; RUDAKOVA, H.I., tekhn.red. 


{Collection No.27 of consolidated cost indexes of water-supply 
and sewer structures and Duildings to be used ‘in the revaluation 
of capital assets] Sbornik no.27 ukrupnennykh pokazatelei 
stoimosti zdanii i sooruzhenii yneshnego vodosnabzheniia i kana- 
lizatsii dlia pereotsenki osnovnykh fondov. Moskva, Gos.izd-vo 
lit-ry po stroit., arkhit. i stroit.materialam, 1959. 197 pe 
(MIRA 12:8) 
1. Bussia (1923- U.S.S.B.) Gosudarstvennyy komitet po delam 
stroitel'stva. 
(Water-supply engineering) (Sewage ) 
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2-Methyl-butene-1 5/020/60/132/04/27/064 


Hydrogenation of 
BO11/BO03 


in the Presence of Platinum Black in 
Deuterated Alcohol 


were detected. In control experiment No. 15 isopentane was shaken with 
deuterated alcohol and platinum black at 20°C for 3 h 15 min in nitrogen 
atmospheres. No exchange of isotopes was found to occure >_methyl-butene~1 
without hydrogen yielded 0.67 per cent of monodeuteroolefin in experi- 

ment No. 13. Hence, the exchange of hydrogen for deuterated alcohol on 
platinum attains equilibrium in the range of measuring accuracy. The 

yield of isotopic exchange (0.67 per cent) absolutely exceeds the portion 

of this exchange reaction in the total deuterium content of the 
hydrogenation product. The yield of isotopic exchange between the olefin De 
and the alcohol decreases in the course of reaction since the 

concentration of olefin drops constantly. The surface concentration of 

the olefin which was sorbed on the catalyst is also Lower than in the 

control experiment, since hydrogen is sorbed on part of the active 

centers of the catalyst. The authors explain the formation of mono~ 
deuteroparaffin to the effect that hydrogenation and exchange take place 
independently of one another. In hydrogenation practically no exchange 
between olefin and alcohol occurs. The exchange of hydrogen for deuterated 
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RABIGHEVA, L.M.; LAZAREV, Vel.; ALYUSHIN, Yeel.; POLETAYEV, G.S.3 
Prinimali uchastiye: TARASOV Ye.I.; AFONIN, P.1.5 SYROVEGINA, 
K.V., nauchnyy gotrudnik; LEVIN, I.Kh., nauchnyy sotrudnik 


Obtaining liquid zinc in the electric smelting process. Sbore 
nauch, trud, Gintsvetmeta no.18:175-186 '6l. (MIRA 1637) 


1, Hachal'nik elektrotermicheskoy opytnoy ustanovki Belovskogo 
tsinkovogo zavoda (for Tarasov). 2. Starshiy master elektrotermi~ 
cheskoy opytnoy ustanovid Belovskogo tsinkovogo zavoda (for Afonin). 
3. Gosudarstvennyy nauchno-issledovatel'skiy institut tsvetnykh 
metallov (for Syrovegina, Levin). . 
(Zine—Electrometallurgy) 
(Liquid metals) 
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8/187/63/000/002/003/004 : 


A004/A126 
AUTHOR: Lazarev, V. I. 
Co 
TITLE: Automatic control system of the film and head motion speed in 


video magnetic sound recorders 
PERIODICAL: Tekhnika kino i televideniya, no. 2, 1963, 37 - hl 


TELAT: The author analyzes the purpose of the automatic system for control- 
jing the film and head motion in video magnetic sound recorders with transverse 
line rerording. He describes the block diagram of the system and its basic struc- 
tural elements, viz, phase discriminator and controllable oscillator, The driving 
motor of the film stretching mechanism operates without control during recording. 
The control system maintains 4 constant ratio of phases between the revolution 
frequency of the motor to the signal base frequency, SO that the instantaneous 
angular position of the rotor and, consequently, that of the revolving heads is 
rigidly connected to the phase pase signal and does not vary. The phase diseri- 
minator consists of a trigger system with two stable states, The oscillator cir- 
cuit parameters are selected in such a way that its static characteristics remain 
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linear over all sections of possible Signal variations by time errors, while its 
mean frequency amounts to 50 eps, The connection’ of the phase discriminator to the 
oscillator does not cause any deterioration, but, on the contrary, somewhat im- 
proves the stability of the control system as a whole, The described control sys- 
tem is used in the "Kagr"! video magnetic sound recorder, There are figures, 
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Extraction of photometric determination of bismuth in cast iron 4 
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Zavodskaya laboratoriya, v. 31, no. 12, 1965, 1437-1438 

TOPIC TAGS: 


SOURCE: 


photometric analysis, microchemical analysis, bismuth, cast iron 
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Determination of bismuth content in cast iron 


Added Bi, Found Bi 
micrograms . micrograms 


23; 24; 25 
43; 453 47 


Antimony (III) in quantities up to 0.3 mg/ml did not hinder the determination, The 
details of the method are given. Optical density was measured on an FEK-N~57 with a 
blue filter oe = 453 millimicrons) in a 50 mom cuvette, and compared to water, The 
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where a is quantity of added bismuth; Dos dD, and D tg are dntea densities of dummy 
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